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Graphic records, 8; advantages, 8.

Graphite, 25; and strength, 133; changes to combined carbon before melting,
62; does it separate the grains, 138; flakes of, 19, 138, 139; in cast iron,
27; in spaces between the grains, 139; segregation of, 107; silicon
changes combined carbon to, 36, 119; strength and weakness independent
of, 139.

Gray forge pig iron, 167, 195, 201.

Gray iron, melting of, 30; more fluid than white, 30.

Green-sand castings stronger than dry-sand,  128.

Grinder for $4 drills, 164, 187.

Hadfield, R. A., chromium in steel, 213; Spiegel and silicon, 100.

Hamden pig iron, 73; chill, 80; grain, 77, 78; hardness, 80.

Hardness, and carbon, 29, 167; and chemical composition, 166; and man-
ganese, 104, 105, 106; and phosphorus, 58, 80; and silicon, 44; and sul-
phur, 93, 98; diagrams, 165; follows combined carbon, 44, 167; Keep's
testing machine, 164, 186; or workability, 166; record of, 165; records .of
A. S. M. E. and A. F. A. tests, 166; test does not distinguish between
hardness and tenacity, 164; Turner's definition of, 164; Turner's test for,
29, 190; Turner's testing machine, 190.

Hard spots in castings, 107 to 114, 165, 167.

Heavy and light portions of the same casting, 24.

Hinkle* pig iron, analysis, 12.

Horizontal stronger than vertically cast test-bars, 123.

Hot and dull iron, cooling curves of, 59, 61, 62.

Impact, 140; advantages of swinging hammer, 152; arbitrary values for, 32;
diagrams from test-bars not perfectly elastic, 145; diagrams of cast iron,
146; influence of shock on cast iron, 152; Keep's testing machine, 142,
189; recording apparatus, 140, 189; records of steel test-bars with direct
drop, 144, 149, 150, 151; records of test-bars with swinging hammer,
142, 143, 144, 146, 147, 148; tests, i, 152; striking bars shortens them,
153; to determine resilience, 152.

Impurities, a benefit, 113;  prevent segregation,  113.

Iroquois pig iron analysis, 12.

Iron, cast, 3; ingot, 3; to find if low-priced is economical, 169.

" Keep's Test" name suggested, 49.
Kish, graphite floating on liquid iron, 27.

Ladle, action of fluid iron in, 21; hot, cold, and green, 84, 175; iron standing

or stirred in, 59, 88, 173, 212.
Lamellar fracture caused by low silicon, 78, 100.
Large castings proportionally weaker tlian small, 22, 120.
Lead, cooling curve of, 52; in cast iron, 212.
Lime, 4.
Lines of weakness in cast iron, 22, 23, 24.